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Tim Berners—Lee’s vision for
the Web (1989,1998

The Web was designed as an R—
information space, with the goal S——
that it should be useful not only Infarmation Mansge ST ee e
for human-human communication,
but also that machines would be

able to participate and help.
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Web for Human,
powered by machines

text/html

Web Page - » Browser
J \ mage / Human
structured e text
data AP \ data > AppS e visual
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web page data Browser
xtract °
Strﬁg@d » KG Card
rocess i .
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twitter card
Machines

Search Engine, Social Web, ...



Schema Matters

. scope of schema t[iscript type="application/ld+json"p>
"@context": "http://schema.org",
e Data Model 4% "@type"
"@id": ["http://musicbrainz.orqg/recording/3566e45
" Syntax "name": | "Back in the U.S.S.R.",
"producer": {
"@type'": "Person",
* Vocabulary "name"”: "George Martin"
}
* |dentifiers for Object Bt Fguration”

"recordingOf": {
"€type": "MusicComposition”,
"name”": "Back in the U.S.S.R",
"iswcCode": "T-010.140.236-1"

}

} schema.org

</script> http://schema.org/MusicRecording

* the killer app
e standard first (since 1996) ? MCF, RDF, OWL, FOAF, RSS, ...

e data first (since 2004) ? Swoogle, DBpedia, Linked Data, Open Government Data

e consumer first (since 2007) ! searchMonkey, schema.org


http://schema.org

R.V. Guha's Schema.org
oromotes great adoption (2011

. A longstanding goal of the semantic
web initiative is to get webmasters to
make the

. Learning from
these earlier attempts has guided the
development of schema.org

e Clear incentives, SEO

e One vocabulary understood by major
search engines

 make it easy for webmasters

" '0“ Oun
\"‘\\\‘eg A de facto vocabulary for 309, pdon
S structured data on the web 99eg.

schema.org

leon D3200 24 2 MP Digital SLR Camera with 18-55mm ... - Target

nikon-d3200...digital-sir-camera-wi. Cached

Nikon D3200 24 2MP Dlgltal SLR Camera 18-55mm VR Lens Black .... save $150
on a Nikon 55-300mm AF-S DX ED VR NIKKO om lens (online item# ...

Rich Snippets
N kon D3200 D| |taI SLR Camera m G VR Zoom Lens 24 2 ...

as - Cached

Nikon D3200 Digital SLR Camera + 18 S5mm G VR Zoom Lens 24.2 MP Black USA
In Cameras & Photo, Digital Cameras | eBay.

FIGURE 4A: BAJOR SITES THAT HAVE PUBLISHED SCHEMA.ORG

nytimes.com, guardian.com, bbc.co.uk

Products ebay.com, alibaba.com, sears.com, cafepress com,

'V|deo youtube com, da|lymotlon com, frequencycom vir
Medlcal cvs.com, drugs com
Local yelp com, allmenus com, urbanspoon com

Evems wherevent com, meetup com, zillow.com, eventfut

Musnc last fm  myspace.com, soundcloud com A


http://schema.org

How Schema.org Works

v shows, Celebrities and more... -

1. publish web page

Movies, TV Celebs, Events News & N
& Showbmes ¥ & Photos e Comi - Walchlist ~

oy Movies, TV Celzbs, Events News & vatchlis
FULL CAST AND CREW USFR RFVIEWS ~ TMDbPro | MORF SHARE & Shov,t Mmes v & Photc_s v Comr'-lllrl lty g \ll. dJd LT Ial. v
# Wolf Warrior Il 2017) * 68 o

Zhan lang T1 {or
hamn | acuor

‘ 5 R FULL CAST AND CREW LUSER REVIEWS TMDbPro MORE SHARFE
‘ &

+ Wolf Warrior Il (2017) e 6.8 | ' s
2. check Movie schema q 2110 lang T foriginal titic)

i — ihann Actior, LDrema, war 27 July 20175 [Ching)

- M —

3. enrich page with annotation

NERTER Baem

-l — AR
‘ R\ L- — Arvyond home?
wARRIONR
1:51 lraiar 1 VD=0 299 IMAGES

In 2 theaters naar Sanfrancisco CA US [changs)

4. consume rich Snippet e_t Shawtimes & Tickets

China's deadliest special forces operative settles intg a gquiet life on the sea. When sadistic
mercerarics aeqin taracting ncarky civilens, he must leave his newfounc ocace behind and




How Schema.org Works

1. publish web page

o o schema.org I s

Movie: Celebs, Events News &
#Showtmes T & Photos v | Community ™ | WalchlisL ~
FULL CAST AND CREW USFR REVIEWS TMDbPro MDRF SHARF
¥ Wolf Warrior 1l 2017) o 6,810 | p s
A Home Schemas Documentation

schema Movie

e ) Canonical URL: http://schema.org/Mcovie

Thing > CreativeWork > Movie
A movie

Usage: Between 10,000 and 50,000 domains
[more..]

Property Expected Type Description

Properties from Movie

Perscn An actor, e.g. in tv, radio, movie, video games etc., or in an event.,

actor Actors can be associated with individual items or with a series, episode,

clip. Supersedes actors.

Country The country of the principal offices of the production company or
countryOfOrigin
individual responsible for the movie or program.

4. consume rich snippet

Person A director of e.g. tv, radio, movie, video gaming etc. content, or of an

event, Directors can be associated with individual items or with a ser €5,




How Schema.org Works

1. publish web page

& Showtmes. & Photos Community

FULL CAST AND CREW USFR REVIFWS ~ TMDbPro | MDRF SHARE

+| Wolf Warrior Il 2017) o 6,810 | p s

Zhan lang T1 {or i)
hamn | acuor e

il

vl

schema.org I -

Movie

4. consume rich snippet

A
"

hitp/Amww.imdb.com/title/tt7131870/

tconst="¢¢
‘.. l11‘-')
class v1b dropd y btn"

tconst= t©t

name="title" data-type="primary"></

<div class="wlb dropdown list'’

style= display: < /div>

<div class="title wrapper >
<hl itemprop="name" class="">Wolf Warrior
Ilsnbsp;<span id="titleYcar">(<a
href="/year/2017/2ref =tt ov inf"

>2017</a>)</span> </h1>

<div class="originalTlitle

lang IXI<span class="description"> (original

title)</span></div>
clags="gubtext">
time itemprop+="durat

datetime="p1

<gpan class="ghos

<a href="/genre/Ac
<span class="itemprop
itemprop=gen

<a href="/genre/Dra

><gpan class="iteaprop”

data=caller-name="title

data-size="large" data-

-

data-

caller=-

>Zhan

name

duration

ion”

genre
genre
genre

datePublished

Movie
http//www.imdb.com/title/tt7
131870/ pagecontent

Wolf Warrior |1 (2017)
PT2ZHEM

Action

Drama

War

2001 707-27
https://images-na.ssl-images-
amazon.com/images/M/MV5

BMTYONjJUANJEANISBMISBan




How Schema.org Works

1 P blish web page
nd Movies, TV shows, Celebrities and more
Movies, TV Celebs, Events Newss & N
#Showtmes T & Photos v | Community ™ | WalchlisL ~

USFR REVIFWS ~ TMDbPro | MDRF

¥ Wolf Warrior 1l 2017) o 6,810 | p s
Zhan lang II {original titic)

Drama, Va

2015 {Chinz)
a o

2. check Movie schema

schema.org |

4. consume rich snippet

Google

= Google

wolf warrior 2 imdb X n

ALL VIDEOS NEWS IMAGES
Wolf Warrior 11 (2017) - IMDDb

IMDDb - title

Action - China's deadliest special forces operative settles
into a quiet life on the sea. When sadistic mercenaries
begin targeting nearby civilians, he must leave his
newfound peace behind and return to his dutiesas a ...

8.8/10 (1,743)
Full Cast & Crew

See full cast & crew
Showtimes

Combined details

NewsDesk



what is schema

> 3

Money Is useless unless you spent it
z1gle

Schema is useless unless use it with data



Schema for Bot and KG
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cnsSchema.org

Ui 15 alenSchema. org

cnSchema.orgf:— 3T 41 X 46357 89 FF i 8 A8 B 1% Schemabni i . enSchemaff) 187 38445 17 _F TP o428

(classes). Z{#E2R7Y(data types). JE 14 (propertities) 1% & (relations) S5 4 ML E X, PLZFReA 2 B 28 1) 08 )
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http://schema.org

cnSchema £S5 E
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(ruyi.ai)

AR EE).. kg.person Ot b, s, Si-studentOF
Bot 5|E
IS ‘
‘PR
= 73 :
{£ R -pseuconym @kg.person:entity BYUN{%2 i
TH. 2F. FEB. E-student @xg.person:entity BYZ T2 i
EE%;T_ID > §. Af-dharmaNems @ka.person:entity 8952
P @kg.pers tity 5= 13
fi. =R M-accomplishment @Xg.person:entlly
£ RAE-authorOf @kg person-entty ZYRMIFE
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FE BB

(REKXF)

'EL Hi; AR R
?ﬁnr 'm.ﬁ“x rh‘#;,
'¢J$m . R RHBIEE

J

?"_IT\ m"
]
N image: [..],
a5
BOt ’:j | == schoolsOfBuddhism: "{Hf¥l",
ancestralHome: " 1F#",
—r DBpediaLink: "http:
2 7]
/%I\IE%L-F relatedPage: [..],

name: "ZE§IE",

dharmaName: |
e,
"RE. 3h—

]+

abstractBaidu: "FAlL FRA. FEB. FR, B3E, O30, ¥2&®, FER, 7SKE,; 18

WIS, £7XK32,. PENEEINAREZ—, &€8%K. P&, =@HXE , BPRAREIE. MNHZEEF)IE

&, BETHIN. RBZER, & N8, E2AE, '

alias: |

EE=EES

le
@id: "<http://www.kg-buddhism.com/entity/ZFR[5>
birthName: [..],
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Schema for Bots
Entity Linking, query, and task completion

birthDate

> Person <
@type @type

memberQOf

Entity Linking using web statistics MusicGroup <= -
@type

P DL{E) 92,300 RESULTS / R X byArtist

P(FR{E7) 53,600 RESULTS

P(FAE 7R B{5) 25,800 RESULTS Thing
P(ZILE,F{5) 16,200 RESULTS \ -
PES

MusicRecording <—
@type

o« REWTRIRGF IR

o« FEWTPIAE"HTHK

o LA SIS AR R R e FEWR HL o
’H‘B%J?ﬂ/ii)ﬁ'j

"R 2 “ A R B g g e

“ LGN RBR RS TEMR L, AP RELR .



Schema for Web Data

FARE R

HAEFPSEE. TR

EKG

RE+BE @

[ "statedIn"; "$FK",
"nlayCount": 16948661,
.

usage statistics

P/EKG
R+ B @

{ "statedIn": "W 5",
‘playCount": 2731000,
)

Extraction and Fusion

* ERKIR. BB S HEAERS
CREERR, SIFHEAEEDT

Merged KG

1 ]

{ "mergedFrom":|
[ "statedIn": "HF>K",
"playCount": 16948661,

.
{ "statedIn": "W 5",

‘playCount": 2731000,
N

=0

provenance

. HEREERRAIT N AN



Schema for KG Data

Modeling and Inference

clk
\
ot

~ roleName 4 475>
Role t
actor
~ | mEpg
after
startDate
2009-01-20 - year 2012
hetore

endDate

2017-01-19 < after 2017-08-29



ERR"XTRERIMEX

AEFEASR,

Schema for Extending
Chinese Concepts

PIT

Mschema.orgig B UK

% . wikidataB K%,
https://

www.wikidata.org/wiki/
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ancestralHome
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o RiEL ¢ S
name
allerraleName
description

image

keywords
birthPlace
birthDate
deatrDate
deattPlace
placeOfBunal
homelocation
alumniOf
ancestralHome
occupation
cnProfessionalTitle
fieldOfWork
academicMajor
ethnicGroup
ncbleFamily
reigion
memberOfPolitcalParty
courtesyName
ariName
templeName
posthumousName
psaudonym
bithName

familyNane

FCHE
i

g, TR

WAzt
AR

m=

R, 53
QR

W, T
maREW

Eik. RREE

I

REUEMD, (D

BR. Rk
. RTF
- ?l

2

schema.org W%+ wicidatal £ w cnschemall £ &

name
alernaleNarre
description
rage
keywords
birthPlace
bithDate
deathDate
deathPlace

placeOfBurial

normelocation

alumniOf

ancestralHome
ocrupaticn
cnProfessionalTitle
ficddOMWork
academicMajor
ethnicGroup

wik ncbleFamily
religion
memberOfPoliticalPs
coartesyName
artName
templeName
posthumcusName
pseudonym
bithName

familyName familyName



https://www.wikidata.org/wiki/Property:P66
https://www.wikidata.org/wiki/Property:P66
https://www.wikidata.org/wiki/Property:P66
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TASKT:

/

M ICMBL 7 B FR

1%

IL--

—J

BT

o RINT{EEFschema.org #Z/(MalL, HBEREAXRZE, I XKE, EBEXRZFE, ZREK

¥, BAEEE,

MRt XS RE KB 5Tk

» TODO: fitEhEMitziig, B RAIEHEEDG

b

"@id": "http://cnschema.org/birthPlace",
"alternateName": [

1 &Eiﬂll

1,

"category': "property",

"description”: "The place where the person was born.",
"descriptionzh": "LtEAL&ERMNEA. V',

"name": "birthPlace",

"nameZh": "H4&HR",

"schemaorgUrl": “http://schema.org/birthPlace",
"supersededBy": "",

"wikidataName": "place of birth",

"wikidataUrl": "http://www.wikidata.org/entity/P19",
"wikipediaUrl": "https://en.wikipedia.org/wiki/Birth_place"

+

&


http://schema.org

TASK2: MR R51EX DT

WiH L - | i RF OpenKG.CN

AN E S TENVINI=E)
STAXAPL. Swoogle’s

ontology dictionary is -
baCk AutoPartsStore( F{ =45

. TODO: BEFHHRER
OBSENEITE, i
WRIEIER, i 8

T ARSI

slor

AutoWash(#E=%JE)

. TODO . ﬁ_:*ﬁﬂ_'fﬁ E/\] A car wash business (¥4 J5)

http://cnschema.org/AutoWash

4;&% /L;\j: IEF_ ) TE ;tl:/\\\ | —J 4;@& /00N ClOIhingStorc(H},{?}*\ijﬂj';
E/\j E A clothing store (IR )E)

hitp://enschema.org/Clothing Store
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Task4: KGEARBIERELAY
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Task5: ¥ xschemaBy &1t

N

IR Ferson

DateType kA

Organization

R
Graph Place

o

Top - BinaryRelat
P inaryRelation = RO
\ CreativeWork

EXY)
Thing — 3 5
\ \ Event
THE A 1T
Intangible \ Action
Rol
ERARLEH / R Oj
StructuredValue / Enumeration A

Offer

Airline

/ Restaurant

Hotel

et

Park

Vehicle

_JoRA Product

ol Movie

Article

o TTIE IS R
o XFFEMRNABIEY E



Task6: AR ENEAPIK]

EntityCoreAPI - Lookup Entities

EntityCoreAPI

Get Entity
Lookup Entities

EntitylndexAPI

entities/

Cypher Graph Query Parameter

ElasticSearch Query

Field Type Description
EntitySyncAPI

names String|] A list of Entity name, match whole word
Batch Update

Delete an entity
List Entities Lookup Query

Update/Create an entity

https://lidingpku.qgithub.io/kgapi/apidoc  (IEKE L)



https://lidingpku.github.io/kgapi/apidoc
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